Induction of apoptosis in HL-60 cells through the ROS-mediated mitochondrial pathway by ramentaceone from Drosera aliciae.
Ramentaceone (1) is a naphthoquinone constituent of Drosera aliciae that exhibits potent cytotoxic activity against various tumor cell lines. However, its molecular mechanism of cell death induction has still not been determined. The present study demonstrates that 1 induces apoptosis in human leukemia HL-60 cells. Typical morphological and biochemical features of apoptosis were observed in 1-treated cells. Compound 1 induced a concentration-dependent increase in the sub-G1 fraction of the cell cycle. A decrease in the mitochondrial transmembrane potential (ΔΨm) was also observed. Furthermore, 1 reduced the ratio of anti-apoptotic Bcl-2 to pro-apoptotic Bax and Bak, induced cytochrome c release, and increased the activity of caspase 3. The generation of reactive oxygen species (ROS) was detected in 1-treated HL-60 cells, which was attenuated by the pretreatment of cells with a free radical scavenger, N-acetylcysteine (NAC). NAC also prevented the increase of the sub-G1 fraction induced by 1. These results indicate that ramentaceone induces cell death through the ROS-mediated mitochondrial pathway.